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Transesophageal echocardiography (TEE) is superior to transthoracic echocardiography (TTE) in

Case Report 1
A 76-year-old male patient with a history of nonvalvular atrial brillation and hypertension presented with an acute cerebrovascular accident with left-sided hemiparesis and slurred speech. Computed tomography scan of his brain showed a maturing subacute right cerebral infarction. Carotid Duplex showed abnormal velocities in the right internal carotid artery suggestive of distal occlusion. A two-dimensional (2-D) transesophageal echocardiography (TEE) was performed, revealing a left atrial appendage (LAA) thrombus (Fig. 1A and 1B ) and spontaneous contrast in the left atrium. Three-dimensional echocardiographic reconstruction revealed the thrombus (Fig. 1C , black arrow) in the LAA from a "zoomed" frontal view along with the ascending aorta (AO). The thrombus (Fig. 1D , double black arrows) also can be seen when viewed from the roof of the left atrium (LA). The stalk (Fig. 1E , single black arrow) attaching the thrombus to the atrial wall is clearly visualized. The mitral valve also is shown during diastole ( Fig. 1D ) and systole (Fig. 1E ).
Case Report 2
A 71-year-old female with a history of mitral regurgitation presented with atrial brillation.
A 2-D TEE revealed moderate mitral regurgitation, a patent foramen ovale, and chamber enlargement con ned to the atria. It also revealed spontaneous echo contrast in the LAA combined with sludge ( Fig. 2A and 2B , white arrow in B pointing to the sludge). Three-dimensional reconstruction (Fig. 2C, 2D , and 2E) shows bilobed LAA in different orientation. The sludge is clearly visualized in Figures 2D and 2E due to its different echo density (black arrows pointing to the sludge). Figure 2E is an "en face" view of the LAA, which is unique to 3-D echocardiography.
Discussion
Cardiogenic embolism accounts for $ 15% of ischemic strokes. 1 Of these, the LAA clot is an important source. With the advent of TEE, tremendous insight has been gained in visualizing thrombi of the LAA, delineating its structure and function, and in determining potential high-risk states that could lead to thromboembolic sequelae. 2, 3 TEE has been shown to be superior to TTE in the assessment of LAA structure and function. In a study conducted by Pearson et al. 4 in a population that was comprised of patients with unexplained stroke or transient ischemic attack, TEE identi ed a potential cardiac source of embolus in 57% of the overall study group compared with 15% by TTE (P , 0.0005). Similar observations documenting the superiority of TEE over TTE in visualizing LAA thrombi and elucidating its function have been made in several studies. [2] [3] [4] [5] In studies of high-risk patients who are TEE negative for LAA thrombi, LAA anatomy (bilobed vs multilobed), LAA ow velocity (lowow states predispose to thrombus formation), and LAA dimensions (width, length, and crosssectional area), occurrence of Spontaneous Echo Contrast (SEC) indicating low-ow states has been shown to be determinants of thromboembolic sequelae. 6 A prototype study would be the recent ELAT study conducted by Stollberger et al. 7 in patients with atrial brillation, in whom a univariate analysis was done between the echocardiographic characteristics of the LAA and the occurrence of thromboembolic events. The results were as follows: thrombi (P 5 0.009); length of the LAA (P 5 0.03); and width of the LAA (P 5 0.01). 7 In the study done by Beppu et al., the incidence of thrombus formation in patients with well-marked SEC was 60%, as opposed to 9% in patients without wellde ned SEC. 8 Sludge is a frequent component of SEC.
However, TEE has two main limitations. First, measurement of LAA cross-sectional area is subject to considerable interobserver variability 9 ,1 0 owing to its complex 3-D orientation, which limits the determination of standard tomographic imaging planes. Second, exclusion by TEE of preexisting atrial thrombi before cardioversion does not preclude the formation of atrial thrombi after cardioversion. It has been hypothesized that atrial stasis could contribute to this or that it could be due to a decreased sensitivity of TEE for sludge. 1 1 ,1 2 Three-dimensional echocardiographic reconstruction enables excellent visualization of LAA anatomy, dimensions, and function. cal data in evaluation of patients for cardiac source of embolus. Currently, one of the limitations of 3-D echocardiography is that it is a time-intensive technique. Also, dense spontaneous echo contrast may cause problems with 3-D reconstruction, although this did not interfere with image reconstruction in the cases reported here.
